Angiotensin II-independent angiotensin-(1-7) formation in rat hippocampus: involvement of thimet oligopeptidase.
The involvement and relevance of the renin-angiotensin system have been established clearly in cardiovascular diseases, and renin-angiotensin system involvement has also been investigated extensively in the central nervous system. Angiotensin II acts classically by binding to the AT1 and AT2 receptors. However, other pathways within the renin-angiotensin system have been described more recently, such as one in which angiotensin-(1-7) (Ang-(1-7)) binds to the receptor Mas. In the central nervous system specifically, it has been reported that this heptapeptide is involved in learning and memory processes that occur in central limbic regions, such as the hippocampus. Therefore, this prompted us to investigate the possible role of the Ang-(1-7)-receptor Mas pathway in epileptic seizures, which are also known to recruit limbic areas. In the present study, we show that Ang-(1-7) is the main metabolite of angiotensin I in rat hippocampi, and, strikingly, that thimet oligopeptidase is the main enzyme involved in the generation of Ang-(1-7). Furthermore, elevations in the levels of thimet oligopeptidase, Ang-(1-7), and of receptor Mas transcripts are observed in chronically stimulated epileptic rats, which suggest that the thimet oligopeptidase-Ang-(1-7)-receptor Mas axis may have a functional relevance in the pathophysiology of these animals. In summary, our data, which describe a new preferential biochemical pathway for the generation of Ang-(1-7) in the central nervous system and an increase in the levels of various elements of the related thimet oligopeptidase-Ang-(1-7)-receptor Mas pathway, unveil potential new roles of the renin-angiotensin system in central nervous system pathophysiology.